Grainyhead-like 3 (Grhl3) is a transcription factor involved in epithelial morphogenesis. In the present study, we evaluated the developmental role of Grhl3 in structural formation of the circumvallate papilla (CVP), which undergoes dynamic morphological changes during organogenesis. The specific expression pattern of Grhl3 was examined in the CVP-forming region, specifically in the apex and epithelial stalk from E13.5 to E15.5 using in situ hybridization. To determine the role of Grhl3 in epithelial morphogenesis of the CVP, we employed an in vitro tongue culture method, wherein E13.5 tongue were isolated and cultured for 2 days after knocking down of Grhl3. Knockdown of Grhl3 resulted in significant changes to the epithelial structure of the CVP, such that the apical region of the CVP was smaller in size, and the epithelial stalks were more deeply invaginated. To define the mechanisms underlying these morphological alterations, we examined cell migration, proliferation, and apoptosis using phalloidin staining, immunohistochemistry against Ki67, ROCK1, and E-cadherin, and a TUNEL assay, respectively. These results revealed an increase in proliferation, a reduction in apoptosis, and an altered pattern of cytoskeletal formation in the CVP-forming epithelium, following Grhl3 knockdown. In addition, there were changes in the specific expression patterns of signaling and apoptosis-related molecules such as Axin2, Bak1, Bcl2, Casp3, Casp8, Ctnnb1, Cnnd1, Gli3, Lef1, Ptch1, Rock1, Shh, and Wnt11, which could explain the altered cellular and morphological events. Based on these results, we propose that developmental stagespecific Grhl3 plays a significant role in CVP morphogenesis not by just disruption of epithelial integrity but by regulating epithelial cell proliferation, apoptosis, and migration via Shh, Wnt, and apoptosis signaling during mouse embryogenesis. Embryonic development of mouse salivary gland begins with the epithelial thickening and undergoes sequential changes from pre-bud to terminal bud stages. After birth, morphogenesis proceeds further and it develops as a highly branched epithelial structure that terminate into saliva producing acinar cells at the adult stages. The acinar cells derived from the epithelium are differentiated into serous, mucous or seromucous type. During the process of differentiation, cytokeratins an intermediate filament found in most epithelial cells play vital roles. Although the localization pattern and the role of cytokeratins in different epithelial organs including mammary gland, circumvallate papilla and sweat gland have been documented, their stage specific localization and morphogenetic roles during salivary gland development is yet to be elucidated. Therefore, this study was carried out to determine the stage specific localization pattern of different cytokeratins K4, K5, K7, K8, K13, and K18 in the major salivary glands (sub-mandibular, sub-lingual and parotid glands) of mouse at E13.5, E15.5, PN0, PN10, and the adult stage. In addition, cell physiology including proliferation using Ki67 and gap junction immunostainings was also examined to understand the stage and tissue specific manner in salivary gland morphogenesis. The distinct localization patterns of cytokeratins with cell physiology would reveal the important roles of epithelial cells in salivary gland architectural formation with differentiation as serous, mucous or seromucous type of salivary glands. Hedgehog (Hh) signaling patterns a cellular field in a spatially and temporally dynamic manner. However, there are few models for Hh-mediating patterning that can be examined in a cellular
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Mechanisms of Development j o u r n a l h o m e p a g e : w w w. e l s ev i e r. c o m / l o c a t e / m o d resolution. The early embryo of the spider Parasteatoda tepidariorum is an invaluable model for a cell-based study, because it provides a large disc-shaped morphogenetic field (500-□m in diameter), composed of uniform and static epithelial cells. In this disc hh is expressed in peripheral cells and controls formation of the global anterior-posterior (AP) pattern in the peripheral-central direction. In the central area of the disc, traveling waves of gene expressions are observed, which do not occur in parental RNA interference (pRNAi) embryos against patched (ptc), encoding a negative regulator of Hh signaling; the first traveling waves sweep centrifugally from the center of the disc during the AP patterning, and the second and the following oscillatory waves also emerge from the same area for the posterior segmentation. In this study to understand molecular links between Hh signaling and traveling waves, we searched for genes that are regulated by hh and ptc. Taking advantage of draft genome sequence, we conducted RNA sequencing in combination with pRNAi to identify about 50 genes that were expressed hh-and ptc-dependently in a localized region of the disc. Among these genes, one group of genes that were up-and down-regulated in hh and ptc pRNAi, respectively, showed expression in the first waves. Within this group, the msh/msx related transcription factor gene, the top hit gene in the ptc pRNAi experiment, was further analyzed. We found that msh repressed expression of ci/gli, encoding a Hh signaling transcription factor, during the first sweeping and was required for the initiation of the secondary oscillatory waves. Our results indicate presence of dynamic feedback interactions for the initiation of traveling waves. Male sex determination in mammals relies primarily on SRYmediated upregulation of SOX9 expression within the bipotential gonad. Subsequently, SOX9-mediated upregulation of FGF9 in the gonad is required to maintain SOX9 expression as well as repress pro-female signalling pathways such as WNT4/CTNNB1. The target receptor for FGF9 in the embryonic gonad; FGFR2, is alternatively spliced to generate either the FGFR2b or FGFR2c isoforms. Using Fgfr2c -/-mice, we show that Fgfr2c is the FGFR2 isoform required for male sex determination. XY Fgfr2c -/-embryonic mice on either a CD1 or C57BL/6J genetic background showed severe testicular disruption and male-to-female sex reversal, recapitulating the phenotype observed in total and somatic cell-conditional XY Fgfr2 mutant mice. In addition, we show that in the absence of FGFR2c, a domain marked by expression of the granulosa cell marker FOXL2 emerges at the anterior gonadal pole and expands in an anterior-posterior manner. However, unlike Fgfr2; Wnt4 mice, loss of both Fgfr2c and FoxL2 in XY embryonic mice did not rescue from XY sex reversal. Together this demonstrates that the FGFR2c isoform signalling mediates male sex determination, although this does not involve repression of the ovarian FOXL2 pathway. The Hudson Institute, Clayton, Melbourne, Australia
Organogenesis in the developing mammalian embryo proceeds via an integrated program of cell differentiation and proliferation, in part in response to coordinated local and systemic hormonal signalling. The adrenal steroids cortisol and aldosterone bind and activate in cells the glucocorticoid and mineralocorticoid intracellular nuclear receptors (GR & MR) respectively during the final stages of embryonic development to contribute to organogenesis, particularly in the lung, liver, kidney and gastrointestinal tract. To dissect the specific cellular and mechanistic roles of cortisol, and aldosterone in the developing lung and kidney, we generated and have analysed mice with complete and tissue-selective targeted null mutations for the GR and MR genes. Global deletion of the GR in the fetal lung causes perinatal death with deficits in lung development. Lung germlayer specific deletion of the GR shows that this phenotype is arises from loss of glucocorticoid-regulated actions in the lung mesenchyme and important epithelial-mesenchymal cell signalling interactions. (1). MR-null and MR-dimerization mutant mice develop perinatal renal dysfunction causing death shortly after birth (2). Whole tissue transcriptome and cell pathway analysis in both GR and MR targeted mouse models has profiled an array of specific nuclear receptor-regulated gene targets and cell pathways activated by these steroids during organ development that can now be explored in more detail. In a vertebrate retina, there are two major types of photoreceptor cells, rods and cones, which use distinct types of opsins. Cones can be further divided into several different types based on their wavelength sensitivity and morphology. Although photoreceptor development has been extensively studied in a variety of vertebrate species, detailed mechanisms by which cone subtypes are established remain unsolved. In an attempt to elucidate the mechanism of photoreceptor subtype specification, we have identified two microRNAs (miRNAs), miR-726 and miR-729, as candidate regulators for photoreceptor subtypes. The genes encoding miR-726 and miR-729 are located in the upstream region of cone opsin genes, LWS-A (long wave sensitive) and SWS1 (short wave sensitive), respectively, in a head-to-head orientation. These miRNA/cone opsin pairs are evolutionarily conserved between divergent vertebrate species, suggesting that they play important biological roles. Using medaka, we have shown that these miRNAs (ola-miR-726 and ola-miR-729) are co-expressed with respective opsin genes (LWS-A and SWS1) in a
